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KODIAX AIRWAYS, INC., GRUMMAN G-21A, N 1503V,
OLD HARBOR, KODIAK ISIAND, ALASKA,
DECEMBER 24, 1961
SYNOPSIS

On December 2k, 1961, N 1503V, a Kodiak Airways, Inc , Grumman G-23A,
a twan engine six-plac;_ amphibaian ¢rashed shortly after initial lift-off while
meking & water takeoff from 0Old Harbor, Kodiak Island, Alaska. One passenger
seated i1n the cockpit was thrown into the water and drowned. The pilot, who
was also thrown from the aireraft, and the remaining three cabln passengers,
vho exated through the main cabin door, were rescued within a few minutes
(The aircraft was totelly destroyed at impact and sank in 75 feet of water.
Ceiling and visibility were unrestricted and the sea was relatively calm

At approximately 1050 a.s.t., the aircraft started its takeoff in a
southwesterly dlrect/ion. The initial takeoff appeared to be normal, but im-
mediately after lift-off the amarcraft was observed to descend, strike the
water, and climb steeply. The aircraft then pitched down abruptly and crashed,
with the nose and tail breeking off at impact.

The Board determines that the probable cause of this accident was an
improperly executed tekeoff which resulted in an inedvertent descent into the

water. This produced a high-speed low-angle porpoise from which the pilot

was unsble to recover



Investigation

Kodiak Mrways, Inc., Grumman G-21A; N 1503V, deparbed Kodaak, Alaska,
at approximately 1000 &/ , December 24, 1961, on a regularly scneduled pas-
senger, mail and cargo flight wath plaamed er rcate =tcps at 0ld Harbor,
Kaguyak, Lazy Bay, Moser Bay, Clga Bav, ard rebirn o Kodiak According to
the pilot®s testimony and company racords, a compiete preflight check, in-
cluding drairing of the bilige., »as perforuel T2 arrorafc was found to be
airworthy, within we.ght asi oasia.ce mivs., and «a: properly dispatched
from Kodiak Tre pract, Zea- L. Ko.gss o, wes Lropsciy certificated

Passengers were anut carred cn tpe fuigne oo Qi Harbor. Tone flaght,
conducted under day Visual Fi-gnt Rules; was rouabive wn all respects, and a
normal water landing was made at 0.1 Harbor at abo- 104, The aircraft was
then taxied to shore, beached, and 33 pouwrtas of mail were off-icaded  Four
passengers and about 40 pounds of cargr wer: then loaded aboard. Shertiy
after this the parking brake slipped, and +he air raft piveted 5-6 feet to
the left whare the tailwhesl of the arrplane berame snlangled 1n the tubular
steel passenger loading ladder, whish Lad beer pusced Lo one =made Thie
ladder is 3 feet iong, 13 inches wide, and weighe Lei /2 puunds The pi1lok
then assisted the passengers Lot of the aurplane and, w.oih ihe help of by=
standers, removed the laddser from bersath the airecrafs Since a previous
incadent had punctured ths hull, Pilct Kingsmen craseed wrderneath the air-
craft to i1nspect for any demage wrich might nave been cau-2d by the ladder.
A visual anspection by the pilo* revesaled +hab ‘r;he paint was not scratched and

there was no apparent =3ructurat Jamage exbormnalliys hiwever, no interhal

_l/ All tamee herein are Alaska Standard based on $hz 2h-nroar clock.
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inspection of the hull was conducted He then performed a routine walkaround
inspection of the aircraft and found no discrepancies, further noting that
there was an absence of external lce and that the hull drain plugs were secure
The passengers again boarded the aircraft. A boy and two women occupied the
passenger cabin, and another boy was seated in the cockpat to the right of
the pilot

The pilot said that when the flight departed 01d Harbor, "... the weather
was clear and sunny, the water caim I would estimate the wind calm to three
or four knots It was not glassy but a few raipples on the water surface "

At approximately 1048 the aireraft was taxred into takeoff position in
the bay. According to the pilot, during the taxi run all jtems of the pre-
takeoff checklist were completed, including gear retraction, flaps up, trim
tabs neutral, and flight controls free At about 1050 he started the takeoff
in a southwesterly directaion.

Three groundwitnesses observed the takeoff and subsequent crash One of
These had been employed previously by Kodisk Airways for three years, and one
had observed numerous takeoffs from Old Harbor. These witnesses describe the
series of events ag follows The i1nitial part of the takeoff appeared to be
normal, but after gaining an altitude of about 50 to 150 feet, the ajrplane
descended and struck the water Almost i1mmediately the airplane was seen to
rise in a climbing attitude of about 45 degrees until it attained an altitude
of 300 to 400 feet. The aircraft then nosed over abruptly and dove into the
wvater. The witnesses also said that the engines sounded normsl throughout the

takecff and subsequent maneuvers No parts were seen to fall from the aircraft

and the landing gear appeared to be retracted



One of the two women passengers and the surviving boy could not give
an account of what occurred prior to final impact. The other woman, who had
flown seversl times before, testified that after the takeoff run the airplane
v, ..g0t Just a little way up 1n the air and then came down and hit the
water....." At this time the airplane bounced aod went up into the air at a
steep angle, Ghe looked out the window and saw the ocean. The next thing
she remembered was hitting the water, at which time the seats of all three
cebin passengers broke looge and all occupants were thrown into the forward
part of the cabin, still in theilr seats. §She testified thet, with water
surging in, she and the cother cabin passengers unfastened thelr safety belts
and left the girplane through the main cabin door.

According to the pllot; the following sequence of events took place-

"I taxied out into the bay and made my check and started my takeoff. I felt
my takeoff was good because I did not get any waber on the windshield. I kept
the airplane low on the takeoff to gain airspeed. We do this in Alaska be-
cause of possible turbulence if you pull the airplane up tooc fast.”

He further states that, "As I was about to make a power reduction I noticed
the nose and bow started up so I pushed forward on the wheel to keep the bow
in a level flight attitude untal we gained positive climb speed, and the wheel
went forward and hit the instrument panel, and there wag no resistance whatso-
ever in its forward movement. Durang this time the bow was still coming up
and it got to a position I would say definitely much steeper climbing attitude
than we would like to have, and then the bow started dropping ....when I no-

ticed it dropping I started golng back a little bit and the wheel hit the



backstops, there was no resistance. Then I realized there was some kind of
failure so I was afraid to go any higher, so I reduced the power to try to
stop my climb and I was afraid to reduce it too fast for fear that I would
nose back into the water again, so I maintained a gradual nose-low descent and
I was hoping that I could apply full flaps, 60 degrees, and hit the throttles
Just before impact because I thought possibly I could hit the water at reduced
speed...." He further stated, "I have an impression of a downward impact and
then everything was green. Then I realized I was under the water and in the
seat sinking. I released the seat belt and swam up to the surface. I saw the
bow section of the ailrplane in front of me gbout 10 feet away. I swam for it
and thought it was the airplane....As I put my foot on 1t I looked around and

I could see the airplane a good 100 feet behind me. Then this gairl put her
head out the door end said, "None of us can swim can you help us?' I then

swam over to the rest of the airplane. The woman saild 'I can't bhang on.' I
grabbed her by the wrist and my right arm around the tailwheel. The litile boy
got hold of my parka hood and the girl hung on to the woman and me. Finally

a boat started coming. The plane sank about 20 seconds before the boast got

to us. The rest of the time I was trying to hold the people off and help them
stay up ----~I had a time, because I could not help the people when they were
tryaing to pull me down. When I was under water I saw a life préserver the boat
had thrown and I swam up to it and hung on. Then the boat picked me up." He
did not believe that the alreraft reached an altitude higher than 50 feet, nor
that there was any contact with the water after takeoff except at finsl impact.

He also saad that he did not use the elevator trim tabs to control the aircraft.



The boy vho was seated in the right seat of the cockpit was thrown from
the aircraft and drowned. His body still in the seat, was recovered approxi-
metely 15 feet from the point of impact.

The distance from the start o6f the tekeoff run to the point where the
alrcraft crashed was approximetely one mile.

The nose section of the aircraft, which had completely sepsrated at im-
pact, was recovered shortly after the accident. The tail section also broke
off at Impect but remained attached to the fuselage by several control cables.
Because 1t was belng battered by tidal action, these cables were cut and this
part of the airplane was salvaged on January 17, 1962. The main fuselege,
with wings and engines still intaect, was recovered from 75 feet of water on
January 2%, 1962. The aircraft incurred considerable damage during salvage
operations.

Examination of the engine and propellers revealed that they were complete
with all control linkage connected and capable of normal operation up to the
time of Impact. Both throttles and both propeller pitch controls were found
in full power positions. The engine fuel shutoff valves were open and the
erossfeed valve was "on", normal for takeoff in this type aircraft. The main
fuel selector valve, located in the cockpat, was found in the "off" posaition.
The wing flap selector valve was found in the flasps-full-down position. Al~
though the landing gear was demaged by impact forces and was hanging loose at
recovery, all components appeared to be properly connected and safetied.

Examination of the wreckage at the time of recovery included slignment of

the separated sections and the center fuselage section. The tears, splits,



and fractures matched almost perfectly, indicating all hull dsmage occurred
at dmpact and as a result of salvage operations. Several fractures in the
aileron control system were found. The right aileron cable wes broken at the
control ceclumn, both pulleys were torn from their brackets, and the bottom arm
of the aileron bellcrank at station No. 11 was broken. These failures had
occurred when the nose separated from the rest of the aircraft at this station.
In the elevator control system the contrel columns, which are intercon-
nected by a torque tube, were found intact and properly comnected. The bell-
crank assembly, which transmits control from the pllot?s column to the elevator
cables and 15 also located at station No. 11, was broken in several places.
From thie point, the elevator cables run aft under the floor of the cabin
through fairleads and pulleys to the elevator bellcrank at station No. 35 in
the tail section. The fairlesd for both the elevator and rudder csbles at
station No. 1l was pulled rearward from the bulkhead, It was found intact
with the cables running through the proper holes. At station No. 29 the
elevator and rudder cables run over pulleys which are attached to the forward
bottom face of this bulkhead. There 1s one axis bolt for the two rudder pulleys
and one axls bolt for the two tailwheel retraction pulleys and the two elevator
pulleys. These six pulleys and the two axis bolts had been torn out of their
attach brackets in a forward and upward direction. At station No. 35 the down
arm of the elevator bellerank was bent at about a 90-degree angle, with its
ax1s bolt bent slightly. All actuating mechanisms mounted in the tail section
were found properly attached, safetied, and capeble of normal operation. The

elevetor trim tab system was found intact except for the tab operating/indica.tin

control attached to the palot's seat, which was not recovered
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The rudder control system was found in generally the same condition as
the elevator controls. The ends of the push-pull tubes were properly at-
;;a,ched to the rudder pedals and the bellcrank at station No. 11, but were
broken off when the nose separated from the aircraft. The bellcrank assembly
was fractured in several places. From the bellecrank aft to the rudder horn
in the tail, the rudder cables, connectors, and pulleys were properly routed
and attached except at station No. 29, where the rudder pulleys were torn from
their attach brackets The rudder trim tab system was found intact except for
that part forward of station No., 16 where the cable had severed; this part was
not recovered.

The elevator bellerank at station No. 11 and a section of the fuselage at
station No. 29 containing the tailwheel retraction, elevator, and rudder pulley
brackets were sent to the Civil Aeronautics Board headquarters in Washington,
D. €., for detailed examination and analysis. It was determined by this ex-
amination that the bellcrank failed from an instantaneous overload applied in
e forward direction, that there was no metal fatigue, and the mechanical prop-
grties of these materials were waithin prescribed limits. Examination of the
8ix pulley cluster showed that all portions had failed in the same manner and
at the same time from a forward and upward overload applied by the cables to
the pulleys resulting in a direction of failure 45 degrees to the longitudinal
axis. Tt was also noted that the sides of the brackets were bent toward the
middle of the cluster, there were no signs of fatigue and all material met de~
8lgh specifications

The entire tailwheel assembly including its retraction mechanism, was ex-
amined. All componentstof this system were found properly connected and be-

Jlaeveq capable of normal operation prior to impact

L
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A review of the sircraft logs and maintenance records of N 1503V revealed
no sagnificant irregularities prior to the deparfure of the aircraft from
01d Harbor on December 24, 1961

Analysis and Conclusicns )

Weight and belance checks conducted during the investigation, utilizing
information supplied by Kodiak Airways' personnel, indicated that the aireraft
was within gross weight limats and loaded well within the center of gravibty
range prior to departing the beach at 0ld Harbor

Nothing was found to indicate in-flight fire  Evidence revealed that the
powerplants were operating normally at the time of impact,

The main fuel selector valve was found in the "of f" position, however, 1t
1s believed to have been moved during the salvage operation

In analyzing the statements of the pilot, passengers, and groundwiinesses,
& composite picture of the takeoff indicates that initial 1ift-off was normal
Shortly thereafter, while accelerating under full power to climb airspeed, the
aircraft struck the water in & shallow descent, climbed back into the air in a
nose-high attitude and stalled After pitching forward, the aircraft struck
the water 1n a nose-low attitude The nose of the aircraft separated at im-
pact The tail section was severed from the main fuselage, but remsined
attached by control cables

The possibility that airframe and/or control surface 1clng may have been
a complicating factor in this accident was considered There 1s no source of
official weather observations at Qld Harbor; however, the air temperature at
Kodisk Naval Air Station, 48 miles away, at 1100 a s.t., was 19 degrees F. The
salt water temperature, at 0745 a s t., was 28 2 degrees F No excessive de-

viation from these readings would be likely at 0ld Harbor
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Using these data as a basis, the aireraft’s envirorment at the time
of the accident would have been conducive to the formation of airframe ice
as the result of spray generated during the tekeoff run. However, an accumu-
lation capable of producing the maneuver described would have prevented a
normel lift-off and the subseguent interval of normal flight previously
menticned A small accumulation of lce on the tail surfaces would add to
any control difficulties encountered but; because of the sequence of events
and their time relationship, iecing 15 not considered a factor in this accident.

There are several promainent possibilities of prime consideration in at-
tempting to determine the cause of the maneuver executed by the aircraft.

They are failure of the elevator control system, water in the hull creating
an excessive aft CG 2/ movement, and a high-speed, low-angle porpoise. Theese
will be discussed individually.

The loss of longatudinal control could have resulted from elevator control
system failure, as diagnosed by the pilot. However, examination revealed that
the two psirs of elevator and rudder control csbles run through common fairleads
and adjacent pulleys from station No. 11, where the nose section separated, to
station No. 32 near where the taxl section broke off At station No. 29, where
four pulleys permit these cables to make a 90-degree turn upward, two tallwheel
retraction cable pulleys are also adjacently installed. Here, one axis bolt

serves the two rudder pulleys, and another axis bolt the four pulleys through

_2/ Center of Gravity
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which the elevator and tailwheel retraction cables run. There was no metal
fatigue found in these assemblies and 1t was determined that these two axis
bolts, with the six pulleys, were torn simultaneously from their brackets
as a result of an instantaneous overload of the cables acting on the pulleys.
It 1s believed that this failure was due te impact forces which occurred
when the tall section broke off at station No. 31. Moreover, all fracturesg
in the flaight control and tallwheel retraction systems were defermined to have
been caused either by impsact forces or salvage operatlions. Having also de=-
termined that the powerplants were operating properly, it is reasonable to
conclude that the airplane was mechanically capable of normal operation up
to the time of impact.

A second possibility which could account for the loss of control is an
excessive CG shift caused by water in the hull of the aircraft.

Proper loading of an aircraft will place the CG wathin specaified limits.
As the CG moves beyond the aft limit, the control forces tend to become zero
with respect %o the control surface deflection. When the CG conbinues rear-
ward to and beyond the point of neutral astability, the aircraft becomes
increasingly longitudinally uncontrollable. The absence of resistance to
control movement experaenced by the pilot could be the result of the sbove
condition.

However, there are several factors which serve to elumninate this possibil-
ity. A routine preflaght draining of the hull was conducted prior to departure

from Kodiak. The inspection of the hull by the pilot prior to departure from
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the beach at 0ld Harbor did not reveal any damage. A normal laft-off and
short interval of normal flight preceded the accident, and close examination
of the vwreckege thereafter verified the water-tight integrity of the hull
prior to impact

The most probable explanation of the maneuver described 1s that follow-
ing takeoff the pilot intended to level off at low altitude in order to
gein airspeed praor to the climb. The pilot testified that in Alaska this
is done to avoid possible turbulence. However, instead of maintaining alti-
tude the aircraft entered a shallow descent. The pilot failed to recognize
the gradual loss of altitude and the resulting first contact with the water
a8 described by the witnesses and the passenger. The above circumstences
would result in the aircraft striking the water in a slightly nose-low
attitude, which would produce a phenomenon known as high-speed low-limit
porpoising. This condition of flight peculiar to flying boats has been the
subject of several studies by varlous interested agencies. A consensus of
their findings 1s that when a flying boat contacts the water at a shallow
angle of incidence, with an airspeed in excess of that normally required
for landing, the nose will initially be sucked deeper into the water. Then
as the entire bow area of the hull is submerged the hydrodynamic forces will
reverse and repel the sircraft wath a violent thrust out of the water. Thas
nose-up movement will increase the angle of attack and result in increased
1ift from the wang. The violence of the porpoise will be in direct proportion
to the trim angle and airspeed of the aircraft at contact, and it will occur
regardless of any action on the part of the pilot. Recovery must be effected

during the ascent, or a stall will occur and the cycle will repeat itself with
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increasing violence until either structural failure occurs, or the aircraft
dives. Diving 1s the result of the nose completely submerging, and the aircrafs¢
fidpping on its back end/or sinking.

The following 18 quoted from report number 1025 of the Aviation Design
Research Section, Bureau of Aeronautics, Navy Department, which 1s a survey of

landing and takeoff accidents of flying boats during a 22-month period:

"High Speed Low Angle Porpoising

Provided the aircraft does not dive, if it is landed at too high

a speed, and too low an attitude, the first helf cycle of a viclent low

angle porpolse is very liable to occur. If the pilot is alert ... he may

be able to recover at the top of the cycle. If he is not, or the airplane
won't respond to the controls it mey hit again to start another cyele or

it may dive in."

The sppropriate recovery procedure from this maneuver requires full power
throughout the recovery effort, and invol’v:es flying the aircraft out of the
ascent phase of the cycle.

Report Number 1025 further states, "There were three incidents involving
diving in smooth water, one of which followed the first cycle of high-speed
low-angle porpoising. The fourth case of diving occurred in moderately rough
water. 1In all these accidents the aircraft were completely demolished. In one
instance the daving started at about 85 knots y Wwhich is some 25 knots above the
stalling speed " This section referred specifically to the JRF-4 and 5, which
is the U. 5. Navy designation for the Grummsn G-21A The report also included
a drawving to differentiate between diving and high-speed low-limit porpoising.
The sketch i3 included in this report as Attachkment A.

The sequence of evenis described by the witnesses and passengers, and which,
wlth the exception of the first high speed touchdown in the water, is consistent

with the pilot's testimony, corresponds precisely to the sequence of events
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associated with haigh-speed low-angle porpoising. While this accident occcurred
on takeoff, the pilot's failure to recognize the subsequent loss of altitude,
resulted in the aircraft striking the water under conditions nearly identical
to those of anh improperly executed high-speed low=trim landing. In this in-
stance structural failure occurred at impact after the first cycle.

The pilot did not realize that the alrcraft descended into the water and
had entered a porpoise, but erronecusly assessed the resulting actions of the
aircraft as having been generated by elevator control system failure Accord-
ingly, the corrective actions taken by the pirlot, such as the reduction in
power and the use of full flaps, were completely incompsastible with the actual
condition, thus eliminating the little opportunity he had to effect a safe
recovery.

Probable Cause

The Beoard determines that the probable cause of this accident was an im-
Properly executed takeoff which resulted in an inadvertent descent into the
water. This produced m high-speed low-angle porpoise from which the pilot was
unable to recover.

BY TH% CIVIL ARRONAUTICS ROARD:

/s/ &"AN S. BOYD
Chairman

/s/ ROBERT T. MUnRriy
Vice Chairman

/s/ CHAN GURNEY
limber

/s/ &  JOSEPH MINTITY
i'ember

/ef WHITNEY GILLIIT.ND
Member




SUPPLEMENTAL DATA
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Investigation and Takaing of Depositions

The Cival Aeronautics Board was notified of this accadent at 11 30 a.s.t.,
on December 24, 1961. An investigator was 1mmediately dispatched to the scene
and an investigation was initiated and conducted in accordance with the pro-
visions of Tatle VII of the Federal Aviation Act of 1958. The taking of

depositions was ordered by the Board and conducted at Kodiek, Alaska, on

February 14, 1962

Air Carrier

Kodiak Airways; Inc., an Alaskan corporation with headguarters in Kodiak,
Alaska, holds a certificate of public convenience and necessity issued by the
Ciwnl Aeronautics Board to engage in air transportation of persons, property
and mail within Alaska. It also possesses a valid air carrier operating cer-
taificate 1ssued by the Federal Aviation Agency.

Pilot

Gene Ralph Kingston, age 37, was employed by Kodiak Airways, Inc., on
February 5, 1961 He held a valad commercial pilot certificate with airplane
multiengine land and sea, airplane single-engine land and sea, and flight
instructor ratings His current first-class Pederal Avaiation Agency physacal
certificate was 1ssued June 27, 1961, without limitations. As of the date of
the accident, Mr. Kangston had accumilated approximately 6,809 flying hours, of
which approximately 1,160 were in amphabious aircraft. He was given approximately
26 hours of training in the G-21A aireraft before being checked out in thas

aircraft by Kodiak Airways, Inc., and had flown between 100-200 hours in the



G-21A prior to the accident. His last FAA proficaency check was satlsfactorlly
accomplished 1n a Grumman G-44 on August 12, 1961. His last FAA route check
wag accomplished on December 12, 1961.
The Aircraft

The aircraft, a Grumman Goose, model G-21&4, U. S. Registry N 1503V,
serial number 1020, date of manufacture unknown, airworthiness certificate
1ssued August 19, 1956. The aircraft had a total flying time of 8,694.5 hours,
The last periodic inspection was accomplished on April T, 1961, and the alrcraff
had been flown 513.8 hours up to the time of the accident. The last major
anspection (100 hours) was accomplished on December 11, 1961, and the aireraft
was then flown 21.3 hours prior to the asccident. The airplane was equipped with
two Pratt and Whitney model R-985-ANl engines with Hamalton-Standard propelliers,
hub model 2D30 and blade model 6167A~12. Time since overhaul for both engines

and propellers was 513.8 hours each.
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